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Management of Dyslipidemia in the Elderly 
Nicole Alyse Slater, PharmD, BCACP, and Emily Victoria Olivier, PharmD 

The number of Americans age 65 years and older 
is projected to more than double, from 46 mil-
lion today to over 98 million by 2060, and the 

65-and-older age group’s share of the total population 
will rise to nearly 24% [1]. Life expectancy is now predicted 
to be > 20 years for women at age 65 and > 17 years for 
men at age 65 in many high-income countries, including 
the United States [2]. This demographic shift toward an 
older population will result in a higher burden of coronary 
heart disease and stroke, with atherosclerotic cardiovas-
cular disease (ASCVD) prevalence and costs projected to 
increase substantially [3].

Among adults seeking medical care in the United 
States, roughly 95 million have a total cholesterol (TC) 
level of ≥ 200 mg/dL or more, and approximately 29 mil-
lion have a TC > 240 mg/dL [4]. Cholesterol screening is 
important since most patients suffering from dyslipidemia 
are asymptomatic. Dyslipidemia is a major risk factor for 
the development of atherosclerotic disease. Because of 
the complications associated with dyslipidemia, it is vital 
that patients are provided with primary and/or secondary 
prevention strategies to reduce the risk of cardiovascular 
disease (CVD) and protect high-risk patients from recur-
ring events. A clinical controversy exists surrounding the 
elderly population, concerning whether or not clinicians 
should be providing lipid-lowering treatment to this group 
of individuals for dyslipidemia. The evidence is limited 
for patients over age 65, and even more so for the very 
elderly (> 80 years); therefore, it is necessary to review 
the available evidence to make an appropriate decision 
when it comes to managing dyslipidemia in the elderly 
population 

Currently, HMG-CoA reductase inhibitors (statins) are 
the only known class of medications for the treatment of 
dyslipidemia that will prevent both primary and second-
ary cardiovascular (CV) events, including death. Statin 
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ABSTRACT

Objective: To summarize the literature relevant to 
managing dyslipidemia in the elderly and review 
recommendations for initiating lipid-lowering therapy.

Methods: Review of the literature.

Results: Statins are the most commonly utilized 
medication class for lipid-lowering in the general 
population, and they are recommended for primary 
prevention in patients between the ages of 40 to 75 
with at least 1 risk factor for cardiovascular disease as 
well as for any patient needing secondary prevention. In 
the elderly, statins may be appropriate for both primary 
and secondary prevention if the benefits outweigh 
the risks. Based on the available evidence, it is safe 
to recommend statin therapy to elderly patients who 
require secondary prevention given the known benefits 
in reducing cardiovascular morbidity and mortality for 
patients up to the age of 80. For primary prevention, 
statin therapy may be beneficial, but one must carefully 
evaluate for comorbid conditions, life expectancy, 
concomitant medications, overall health status, frailty, 
and patient or family preference. Several other classes 
of lipid-lowering agents exist; however, there is not 
enough evidence for us to recommend use in the elderly 
population for cardiovascular risk reduction in either 
primary or secondary scenarios. 

Conclusion: Although clinical research in the elderly 
population is limited, evidence supports the use of 
statins in elderly patients for secondary prevention 
and in patients up to age 75 for primary prevention;  
however clinicians must use clinical judgement and 
take into consideration the patient’s  situation regarding 
comorbidities, polypharmacy, and possible adverse 
effects. More high-quality evidence is necessary.

Key words: hyperlipidemia; geriatrics; elderly; patient-
centered care; statin; cardiovascular disease.
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intensity (Table 1) is defined by low-density lipoprotein 
cholesterol (LDL-C)–lowering potential, and the majority 
of their use in clinical practice is based upon calculated 
risk for patients between the ages of 40 and 75 [5,6]. 
Several studies suggest that patients over the age of 
75 should be treated accordingly [7,8]. Because of this 
evidence, recommendations for lipid-lowering therapy 
have been extrapolated to patients over the age of 75 in 
some treatment guidelines that currently recommend the 
use of statin therapy for elderly patients with dyslipidemia 
[9,10]. However, there are several concerns with provid-
ing therapy to the elderly, particularly those who have 
not experienced a CV event. In this review, we focus on 
the available evidence and provide recommendations for 
dyslipidemia management in patients over 65. Our aim is 
to aid in the clinical decision-making process, particularly 
for those practicing in the primary care setting.

Guideline Recommendations
Current guidelines differ in their recommendations for treat-
ing dyslipidemia in the elderly population. In 2016, the Task 
Force for the Management of Dyslipidemias of the Euro-
pean Society of Cardiology (ESC) and the European Ath-
erosclerosis Society (EAS) released updated guidelines for 
managing dyslipidemia. These guidelines recommend that 
older patients with established CVD be treated in the same 
way as younger patients because of the many benefits sta-
tin therapy demonstrated in clinical trials. They also suggest 

that statin therapy be started at a lower doses to achieve 
goals for primary prevention in the older population. In addi-
tion, CVD risk factors (hypertension, diabetes, dyslipidemia, 
smoking) should be addressed in this population to reduce 
CVD risk. They also acknowledged that primary preven-
tion may not prolong life in the older adult, but treatment 
does reduce cardiovascular mortality and statin therapy 
is recommended to reduce the overall risk of CV morbid-
ity in this population [11]. In contrast, The 2013 American 
College of Cardiology/American Heart Association (ACC/
AHA) guidelines changed the management and treatment 
of dyslipidemia by highlighting “statin benefit groups” rather 
than recommending a treat-to-target goal as guidelines had 
done for many years. ACC/AHA recommends a moder-
ate-intensity statin for patients > 75 years of age for second-
ary prevention versus the use of a high-intensity statin for 
patients who are between the ages of 40 and 75 based on 
the pooled cohort risk equation. In patients over age 75 with 
no history of CVD, no specific recommendation is available 
for the use of lipid-lowering therapy at this time [12]. ACC/
AHA is expected to publish a new set of guidelines some-
time in 2018 and they are projected to utilize lipid-lowering 
goals in combination with the pooled cohort equation to 
assess overall risk in patients with dyslipidemia. 

The 2015 National Lipid Association (NLA) released 
“Part 1” guidelines for the management of dyslipidemia 
and then provided “Part 2” about a year later, which focus-
es on management for special populations. To summarize, 

Table 1. Statins by Intensity Level

High-Intensity

Decrease LDL-C ≥ 50%

Moderate-Intensity

Decrease LDL-C 30% ≤ 50%

Low-Intensity

Decrease LDL-C < 30%

Atorvastatin 40–80 mg Atorvastatin 10–20 mg Fluvastatin 20 mg

Rosuvastatin 20–40 mg Fluvastatin 40 mg Fluvastatin XL 40 mg

Fluvastatin XL 80 mg Pravastatin 10–20 mg

Lovastatin 40 mg Simvastatin 10 mg

Pitavastatin 2–4 mg

Pravastatin 40–80 mg

Rosuvastatin 5–10 mg

Simvastatin 20–40 mg
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the NLA guidelines recommend that elderly patients be-
tween the ages of 65 and 80 receive a high-intensity statin 
for secondary prevention after special consideration of the 
potential risks and benefits. In patients over the age of 80, 
NLA recommends a moderate-intensity statin for second-
ary prevention. For primary prevention, NLA recommends 
utilizing the pooled cohort risk equation to analyze patient 
characteristics, keeping in mind that age is a driving factor 
for increased risk of CVD and that the actual risk for devel-
oping a CV event may be “overestimated” if the patient has 
no other risk factors other than their age. When evaluating 
patients between the ages of 65 and 79 for primary pre-
vention, NLA suggests following Part 1 of the guidelines. In 
Part 1, NLA recommends evaluating the patient’s charac-
teristics and suggests a moderate- or high-intensity statin if 
the patient is considered “very high risk” or “high risk” and 
a moderate-intensity statin for patients who are consid-
ered “moderate risk”. For patients over the age of 80, they 
recommend utilizing a moderate- or a low-intensity statin 
depending on frailty status or if significant comorbidities or 
polypharmacy exist [13,14].

In 2017, the American Association of Clinical Endocri-
nologist (AACE) released guidelines for the management 
of dyslipidemia and CVD prevention. AACE recommends 
that patients over age 65 be screened for dyslipidemia, 
and those who have multiple risk factors, other than age, 
should be considered for treatment with lipid-lowering 
therapy. AACE focuses on specific target LDL-C levels as 
treatment goals [15].

In addition to statins, other lipid-lowering therapies are 
used to treat dyslipidemia. The 2016 American College 
of Cardiology (ACC) Task Force reported on the use of 
non-statin therapies for the management of dyslipidemia 
and prevention of clinical ASCVD [16]. The commit-
tee concluded that ezetimibe added to statin therapy, 
bile acid sequestrants as monotherapy, and niacin as 
monotherapy all have some benefit for the prevention of 
clinical ASCVD. These guidelines also discuss the use 
of PCSK-9 inhibitors and their potential to decrease the 
risk of clinical ASCVD, but trials are currently ongoing 
to determine actual benefit. These guidelines address 
special populations but they do not consider the elderly 
in their recommendations. Currently, the only special 
populations included are patients with heart failure, those 

on hemodialysis, women who are of childbearing age 
or pregnant, and those with autoimmune diseases [16]. 
The literature available for each individual medication is 
discussed in further detail below.

Evidence for Secondary Prevention
The benefits of statin therapy for secondary prevention in 
the elderly is more established than it is for primary pre-
vention (Table 2). SPARCL (Stroke Prevention by Aggres-
sive Reduction in Cholesterol Levels), published in 2006, 
evaluated atorvastatin 80 mg for secondary ASCVD pre-
vention in patients > 18 years with recent stroke or TIA (< 
6 months since the start of the study), low LDL-C levels 
(100–190 mg/dL), and no prior history of coronary heart 
disease (CHD). The primary outcome was time to occur-
rence of nonfatal or fatal stroke. High-intensity atorvasta-
tin significantly reduced the overall incidence of strokes 
and ASCVD events. The mean patient age in the study 
was 63. A patient cohort study was later performed on 
the same population analyzing the elderly (> 65 years) 
compared to younger patients. Unfortunately, no differ-
ence in the primary outcome was found, but secondary 
endpoints (reduction in risk of stroke or TIA, major coro-
nary events, and revascularization) were significantly re-
duced in the elderly age group [17,18].

The ASCOT–LLA (Anglo-Scandinavian Cardiac Out-
comes Trial–Lipid Lowering Arm), published in 2003, eval-
uated the effect of atorvastatin 10 mg on reducing ASCVD 
events in moderate-risk patients between 40–79 years of 
age who had hypertension and normal or slightly elevated 
LDL-C levels, with at least 2 other risk factors for CVD (age 
> 55 years was considered a risk factor). The primary out-
come was non-fatal MI including silent MI and fatal CHD. 
A significant reduction was seen in the primary endpoint. 
Over half of the study population was > 60 years of age, 
with a mean age of 63 years. In a post-hoc analysis, stroke 
prevention was found to be similar in patients who were > 
70 years of age and those < 70 years of age [19].

One of the first trials to specifically analyze the impact 
of age on lipid-lowering therapy in secondary ASCVD 
prevention was the Scandinavian Simvastatin Survival 
Study (4S), published in 1994. They evaluated the effect 
of simvastatin 20 mg on CV-related mortality and mor-
bidity in patients 35–70 years of age with hyperlipidemia 
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and a history of angina or acute MI occurring > 6 months 
of the study starting. The primary outcome was all-cause 
mortality. The secondary endpoint was time to first major 
CV event, which included coronary death, non-fatal acute 
MI, resuscitated cardiac arrest, and silent MI. Simvastatin 
significantly reduced the primary outcome and CHD-re-
lated deaths. A subgroup analysis of the study population 
> 60 years of age showed that age made no significant 
impact on primary or secondary outcomes; however, 
investigators noted that these subgroup analyses had 
less statistical power than the population as a whole [20].

Published in 1998, the LIPID (Long-Term Intervention 
with Pravastatin in Ischemic Disease) study evaluated the 
effects of pravastatin 40 mg daily on CHD-related mor-

tality and overall mortality in patients with hyperlipidemia 
and clinical ASCVD (previous MI or unstable angina). The 
primary outcome observed was fatal CHD. Pravastatin 
significantly reduced the primary outcome, overall mortal-
ity, and pre-specified CV events. In a subgroup analysis, 
age group (< 65, > 65, and > 70 years) had no significant 
impact on the combined outcome of death from CHD 
and nonfatal MI; however, patients 65 to 70 years of age 
made up less than half of the study population [21].

The Cholesterol and Recurrent Events (CARE) trial, 
published in 1996, looked at the effect of pravastatin 40 
mg therapy for secondary ASCVD prevention following 
an MI in patients who had average cholesterol levels 
(defined as TC < 240 mg/dL and LDL-C 115–174 mg/dL). 

Table 2. Secondary Prevention Studies

Trial % Elderly Elderly Age Group Statin Evaluated N Primary Endpoint/Significant?

SPARCL 48 > 65 Atorvastatin 80 mg  
(vs. placebo)

2249 Reduction in risk of stroke or TIA,  
major coronary events, and 

revascularization/Yes†

ASCOT-

LLA

64 60–79 Atorvastatin 10 mg  
(vs. placebo)

6570 CV-related morbidity and mortality/No†

4S 22 65–70 Simvastatin 10–40 mg  
(vs. placebo)

2282 CV-related morbidity and mortality/No†

LIPID 40 65–75 Pravastatin 40 mg  
(vs. placebo)

3514 Reduction of major CV events/No

CARE 51 60–75 Pravastatin 40 mg  
(vs. placebo)

2129 Rate of major CV events/No

HPS 52 65–80 Simvastatin 40 mg  
(vs. placebo)

10697 All-cause mortality, with fatal  
or non-fatal vascular events/Yes

PROVE-IT TIMI 22 30 > 65 Atorvastatin 80 mg  
vs. pravastatin 40 mg

1230 Composite of death from any 
cause, MI, unstable angina requiring 
rehospitalization, revascularization,  

& stroke/No†

TNT 37 65–75 Atorvastatin 80 mg  
vs. atorvastatin 10

3723 Reduction in major CV events/No‡

SAGE 100 65–85 Atorvastatin 80 mg  
vs. pravastatin 40 mg

891 Atorvastatin 80 mg was associated 
with significantly greater reductions in 
cholesterol, major ACS events, and 

death, but similar reductions in ischemia 
were observed with both therapies/Yes

†Based upon the subgroup analysis for ages > 60.
‡Based upon the subgroup analysis for age groups.
*Based upon the subgroup analysis for ages > 65.
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The primary endpoint assessed was time to fatal CHD or 
nonfatal MI. To meet statistical power they looked at sub-
groups for a broader outcome of a major coronary event 
(including fatal CHD, nonfatal MI, bypass surgery, and 
angioplasty). Pravastatin significantly reduced the primary 
outcome. The significant reduction in coronary events 
produced by pravastatin was noted to be significantly 
greater in women and in patients with higher pretreat-
ment levels of LDL-C, but was not significantly impacted 
by age group (24–59 vs. 60–75 years) [22].

The Heart Protection Study (HPS), published in 2002, 
looked at the long-term effects of lowering LDL-C with 
simvastatin 40 mg in patients 40 to 80 years of age at 
high risk for mortality due to either vascular or nonvascu-
lar causes. The primary outcome assessed was all-cause 
mortality, with fatal or nonfatal vascular events as co-pri-
mary outcomes for subcategory analyses. Simvastatin 
significantly reduced both primary and co-primary out-
comes, but there was no significant difference when they 
looked at nonvascular mortality between groups. Neither 
age nor baseline LDL levels were reported to have had a 
significant impact on outcomes. Over half the population 
was > 65 years of age, and about one-third of the popu-
lation was > 70 years of age [23].

The PROVE-IT/TIMI 22 (Pravastatin or Atorvastatin 
Evaluation and Infection Therapy–Thrombolysis in Myo-
cardial Infarction 22) trial, published in 2004, compared 
pravastatin 40 mg (moderate-intensity) to atorvastatin 80 
mg (high-intensity) for secondary ASCVD prevention in 
patients with recent acute coronary syndrome (ACS) < 10 
days to start of the study. The primary outcome assessed 
was a composite of death from any cause, MI, unstable 
angina requiring hospitalization, revascularization (per-
formed at least 30 days after randomization), and stroke. 
Atorvastatin showed a significantly greater effect on the 
primary outcome, but it cannot be said that this same 
effect would have been seen in older patients alone. Only 
about 30% of the study population was > 65 years of age 
and the mean age was 58 years [24].

The TNT (Treating to New Targets) trial, published in 
2005, looked at secondary ASCVD prevention in regards 
to targeting LDL-C levels to < 100 mg/dL or < 70 mg/dL 
with atorvastatin 10 mg and atorvastatin 80 mg. Patients 
had stable coronary artery disease (CAD) and baseline 

LDL-C levels < 130 mg/dL. The primary endpoint was the 
occurrence of a CV event (CAD mortality, nonfatal MI not 
related to procedure, resuscitation after cardiac arrest, 
or fatal or nonfatal stroke). High-intensity atorvastatin 
(80 mg) significantly reduced the primary outcome. The 
mean age of the study population was approximately 61 
years. The study reported no statistical interaction for age 
or sex in the primary outcome measure [25].

The Study Assessing Goals in the Elderly (SAGE), pub-
lished in 2007, evaluated the effects of pravastatin 40 mg 
(moderate-intensity) vs atorvastatin 80 mg (high-intensity) 
on secondary ASCVD prevention in patients 65 to 85 
years (mean age 72) with stable CHD, LDL-C 100–250 
mg/dL, with at least 1 episode of myocardial ischemia 
with total ischemia duration > 3 minutes. The primary 
efficacy outcome observed was absolute change in total 
duration of myocardial ischemia on 48-hour ambulatory 
electrocardiographic monitoring from baseline to month 
12. No significant difference was observed in efficacy 
between the two groups for the primary endpoint, but the 
intensive statin therapy group showed greater benefit re-
spective to several secondary outcomes, including major 
acute CV events and death [26]. 

In summary, while these trials provide evidence that 
statin therapy is beneficial in a wide range of patients with 
clinical ASCVD and dyslipidemia, the trial data does not 
provide definitive guidance for treating elderly patients at 
this time. Given the small percentage of elderly patients 
that were included, some of the trial results reporting 
statistical significance in this age group hold less clinical 
significance. It appears that high-intensity statin therapy 
was more likely to effectively prevent clinical ASCVD and 
death than moderate-intensity statin therapy, but more 
evidence is needed regarding secondary prevention in 
patients over age 75.

Evidence for Primary Prevention
The PROSPER (PROspective Study of Pravastatin in the 
Elderly at Risk) was published in 2002 to assess the ef-
ficacy of pravastatin in patients between the ages of 70 
and 82 (mean age 75 years) with pre-existing vascular 
disease (coronary, cerebral, or peripheral) or at an ele-
vated risk (smoking, hypertension, or diabetes). Patients 
were randomized to receive either placebo or pravasta-
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tin 40 mg (a moderate-intensity statin). They found that 
pravastatin therapy reduced the risk of the composite 
outcome of CHD-related death, nonfatal MI, and fatal 
or nonfatal stroke in this elderly population. A post-hoc 
analysis comparing primary versus secondary prevention 
groups found no significant differences between these 
subgroups [7]. 

Han et al recently conducted a post hoc secondary 
analysis of older participants (65 years and older) in 
the Antihypertensive and Lipid-Lowering Treatment to 
Prevent Heart Attack Trial–Lipid-Lowering Trial (ALL-
HAT-LLT). The intervention for ALLHAT-LLT was 40 mg 
pravastatin. They found no significant differences in all-
cause mortality or cardiovascular outcomes between the 
pravastatin and usual care groups [27]

JUPITER (Justification for Use of Statins in Prevention: 
An Intervention Trial Evaluating Rosuvastatin), published 
in 2008, examined the efficacy of rosuvastatin vs. place-
bo in low- to moderate-risk men 50 years and older and 
women 60 years and older using a composite outcome 
of MI, unstable angina, stroke, arterial revascularization, 
or CVD death. Rosuvastatin did significantly decrease 
the primary endpoint, however it did not reduce the risk 
of overall death [28]. A subgroup analysis was performed 
on the elderly (65–75 years) study participants in JUPI-
TER demonstrating a significant risk reduction for the 
combined CV endpoint and a nonsignificant reduction of 
all-cause mortality [29].

CARDS (Collaborative Atorvastatin Diabetes Study), 
published in 2004, looked at statin use for primary preven-
tion in high-risk patients with type 2 diabetes without high 
LDL-C, but they had to have at least 1 additional risk factor 
for CVD. The primary outcome was first acute CHD event 
(myocardial infarction including silent infarction, unstable 
angina, acute coronary heart disease death, resuscitated 
cardiac arrest), coronary revascularization procedures, or 
stroke. Atorvastatin 10 mg, a moderate-intensity statin, 
significantly decreased occurrence of the primary out-
come [30]. A subgroup analysis was performed to evaluate 
patients specifically between the ages of 65 and 75 and 
found a similar outcome in the elderly with a significant 
reduction in first major CV event and stroke [31].

A recent study evaluating primary prevention in pa-
tients with an intermediate risk for CVD was the HOPE-3 

(Heart Outcomes Prevention Evaluation), published in 
2016. Two co-primary outcomes were evaluated: the 
composite of death from cardiovascular causes, nonfatal 
myocardial infarction, or nonfatal stroke, while the second 
primary outcome also included revascularization, heart 
failure, and resuscitated cardiac arrest. Rosuvastatin 
significantly decreased occurrence of both co-primary 
endpoints. About half of the study populations was over 
the age of 65 with a median age of 71 [32].

In addition to these trials of primary prevention, sum-
marized in Table 3, a meta-analysis was published in 
2013 to assess whether statins reduce all-cause mortality 
and CV events in elderly people without established CV 
disease. After reviewing 8 different trials enrolling over 
24,000 subjects, the meta-analysis found that statins 
do reduce the risk of MI by 39.4% and stroke by 23.8% 
but do not significantly decrease the risk of all-cause 
mortality or cardiovascular death in patients ages 65 and 
older [33]. 

As demonstrated by the above studies, it is evident 
that statins do help reduce the risk of CV events, re-
gardless of statin intensity, but they do not consistently 
prevent death. However, the trials that did not demon-
strate a significant outcome related to death utilized a 
moderate-intensity statin; if a high-intensity statin was 
used in those trials, there may have been a benefit [7,27]. 
More study is needed to evaluate the use of high-intensity 
statins in the elderly for the prevention of all-cause mor-
tality and CV-related death. 

Fortunately, the ongoing STAREE (STAtin Therapy for 
Reducing Events in the Elderly) study is looking specifi-
cally at the impact of statin therapy in adults 70 and older. 
Patients with a history of CVD or dementia are excluded. 
Results are set to be released in 2020 [34].

Risks of Using Statins in Older Adults
Statin use has been linked to a number of unwanted ad-
verse effects. 

Myalgia
Myalgia is variable but may occur in up to 25% of pa-
tients using statin therapy, and elderly patients typically 
experience more statin-associated myalgia than younger 
patients [35,36]. Elderly patients are more prone to de-
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creased muscle mass and therefore may be at a higher 
risk of developing myalgia pain. Elderly patients are also 
utilizing more medications, leading to the potential for in-
creased drug-drug interactions that could lead to myalgia. 
Elderly patients may also lose the function of drug me-
tabolizing enzymes responsible for breaking down statin 
therapy, which may also increase the risk for statin-as-
sociated myalgia. One study demonstrated that elderly 
patients were more likely to discontinue statin therapy due 
to muscle pain and elderly patients reported more muscle 
side effects than their younger cohorts [37]. It is important 
to monitor for muscle pain and weakness in every pa-
tient. If they experience any myalgia, it is recommended 
to either lower the dose or discontinue the statin once it 
is determined to be statin-related. After myalgia resolves, 
therapy can be reinitiated at a lower dose or with a dif-
ferent statin if the patient is deemed high-risk. If creatine 
phosphokinase levels are greater than 10 times above the 
upper limit of normal, then discontinue the statin and wait 
for levels to return to normal. Re-initiation may be appro-
priate, but the the risks and benefits must be weighed.  
Simvastatin and atorvastatin are associated with higher 
rates of myalgia while pravastatin and rosuvastatin have 
the least myalgia pain associated with use [38,39].

Statin Intolerance
Statin intolerance, while not very common, is typically 
seen more often in special populations such as women, 
Asian patients, and the elderly. For a patient to be consid-
ered intolerant to statins, they need to have documented 
muscle symptoms or an elevated creatine phosphokinase 

level. Although not well defined, many clinicians consider 
improvement of symptoms with statin withdrawal as a di-
agnosis for statin intolerance. Typically patients are then 
rechallenged with 1 to 2 other statins and if still unable 
to tolerate, then different lipid-lowering therapies may be 
utilized [40]. In the elderly, it is important to rule out other 
causes for myalgia and monitor for significant drug inter-
actions that may lead to muscle pain, particularly if the pa-
tient is requiring secondary prevention with statin therapy, 
before discontinuation.

Dementia
In 2012, the FDA issued a warning about the potential risk 
of cognitive impairment with the use of statins, which was 
based on case reports, not clinical trial data [41]. The NLA 
guidelines do not recommend baseline cognitive assess-
ments prior to starting therapy and recommend that if pa-
tients do report cognitive impairment, other contributing 
factors and the risk associated with stopping statin thera-
py must be considered. Statin therapy may be discontin-
ued to assess reversibility of symptoms, and if symptoms 
resolve, then it may be more beneficial to keep the patient 
off statin therapy. Clinicians may also consider lowering 
the dose or switching to another statin if they feel it is nec-
essary for the patient to continue with a statin, particular-
ly if the patient requires secondary prevention. Evidence 
suggests that statins are not associated with adverse ef-
fects on cognition and should not be withheld due to the 
potential for causing cognitive impairment alone [42]. The 
prevalence of cognitive impairment increases with age, 
so it is important for a clinician to rule out age-related pro-

Table 3. Primary Prevention Studies

Trial % Elderly Elderly Age Range, Yr Statin Evaluated (vs. Placebo) N Primary Endpoint/Significant?

PROSPER 100 70–82 Pravastatin 40 mg 4819 Coronary death, nonfatal MI,  
and fatal or nonfatal stroke/No

ALLHAT-LLT 100 65+ Pravastatin 20–40 mg 2867 All-cause mortality/No

JUPITER 32 65–75 Rosuvastatin 20 mg 5697 First major CVD event/Yes

CARDS* 24 65–75 Atorvastatin 10 mg 340 First CVD event/Yes

HOPE-3 49 65+ Rosuvastatin 10 mg 6350 See above/Yes

*Specifically performed in diabetic patients.
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cesses or other disease states, such as Alzheimer’s, be-
fore discontinuation of previously tolerated statin therapy.

Renal Impairment
Kidney function must be evaluated prior to initiation of a 
statin in an elderly person as well as during the time the 
patient is taking a statin. Because statins are eliminated 
via the kidney, and because most elderly patients have 
decreased kidney function, the potential for drug build-
up in the body is higher than in a younger patient and 
may lead to more adverse effects. Atorvastatin is the only 
option that does not require dose adjustment. All other 
statins should be adjusted based upon the level of renal 
impairment. The results from the SHARP study, published 
in 2011, showed that the combination of ezetimibe and 
simvastatin versus placebo significantly reduced ASCVD 
events in patients with moderate to severe chronic kidney 
disease, including those receiving dialysis. Specifically, 
this trial showed a significant reduction of ischemic events 
and occurrence of arterial revascularization procedures. 
Although the trial did not show a significant difference in 
incidence of MI or CHD-related mortality, the trial was not 
adequately powered to show differences in results among 
the individual ASCVD events and it is not clear whether 
the results can guide the use of statin therapy in all pa-
tients with chronic kidney disease [43]. Statins may be 
beneficial in renal insufficiency to lower LDL-C, but more 
studies are needed to assess CVD outcomes related to 
statin use in patients with a history of kidney disease [44].

Hepatic Function
Statins have been known to increase liver enzymes and 
in rare cases lead to liver injury, which typically has led to 
underutilization of therapy in clinical practice. Risk fac-
tors associated with this include preexisting hepatitis, ad-
vanced age, chronic alcohol use, and use of concomitant 
medications that may also cause hepatotoxicity, such as 
acetaminophen. When a statin-induced hepatic effect is 
suspected, it is important to first rule out other causes 
or disease states that may be undiagnosed. If no other 
cause can be found, clinicians may choose to reduce the 
statin dose, switch the statin, or discontinue the statin 
altogether if the risk outweighs the benefit. Additional-
ly, statins do not have to be held in patients who have 

preexisting hepatic dysfunction if use is clearly indicated 
because the cardiovascular benefits typically outweigh 
the risks of causing liver injury. Clinical judgement is still 
warranted and patients with preexisting liver conditions 
should be monitored regularly [45].

Cost Considerations
Several studies have demonstrated that statin therapy, in 
the general population, is economical for both primary and 
secondary prevention of CVD [46,47]. The 4S study found 
simvastatin therapy to be cost-effective; for example, the 
cost per life year gained for a 70-year-old man with high 
chlesterol was $3800 [48]. In contrast, primary prevention 
in middle-aged men, based on the West of Scotland trial, 
averages about $35,000 per year of life gained [46]. In a 
2015 study that utilized an established Markov simulation 
model, researchers studied adults 75 to 94 years and ex-
amined the cost-effectiveness of generic statins for pri-
mary prevention in this population. The authors estimated 
treating this population with statins over the next decade 
would be cost-effective. However, the researchers cau-
tioned that the CV benefits and cost-effectiveness would 
be offset with even a modest increased risk of cognitive 
impairments or functional limitations. Statin use was not 
cost-effective in diabetes patients who did not have ele-
vated LDL-C levels [49].

Non-Statin Therapies
Several other classes of medications are available for the 
management of hyperlipidemia; however, none of these 
lipid-lowering therapies have been found to reduce CVD 
events or mortality in the elderly population.

Ezetimibe
Ezetimibe blocks the absorption of intestinal cholesterol 
and is typically combined with statin therapy to lower LDL-
C. Up until the IMPROVE-IT trial was published in 2015, 
ezetimibe did not have much use in clinical practice. This 
landmark trial was a large double-blind study that looked 
at secondary prevention in patients with ACS, comparing 
ezetimibe 10 mg and simvastatin 40 mg versus simvastatin 
40 mg alone. The authors included patients over the age of 
50 (mean age 64) with clinical ASCVD. They found that the 
addition of ezetimibe to simvastatin did reduce the prima-
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ry composite outcome (CV mortality, major CV events, or 
nonfatal stroke) when compared to simvastatin alone [50]. 
This trial demonstrates clinical benefit with the addition of 
ezetimibe to statin therapy and adds additional evidence 
to support a target LDL-C of less than 70 mg/dL; however, 
the elderly population was not adequately represented in 
the study to allow extrapolation of these results to older 
patients.

PCSK-9 Inhibitors
The proprotein convertase subtilisin/kexin type 9 (PCSK-9) 
inhibitors are a newer class of monoclonal antibodies that 
were first approved by the US Food and Drug Administra-
tion in 2015. Alirocumab and evolocumab, both approved 
PCSK-9 inhibitors, bind to LDL receptors on the surface of 
hepatocytes and assist in the internalization of LDL recep-
tors for lysosomal degradation. By inhibiting the binding of 
PCSK-9 to the LDL receptors, there is an overall increase 
in LDL receptors available on the cell surface to bind to 
LDL particles, thereby lowering LDL-C levels. Treatment 
with these agents are currently considered (in addition to 
diet and maximally tolerated statin therapy) in adult patients 
with heterozygous familial hypercholesterolemia or clinical 
ASCVD requiring further reduction in LDL-C. Two studies 
were published focusing on the use of PCSK-9 inhibitors: 
Open-label Study of Long-term Evaluation against LDL 
Cholesterol (OSLER) and the Tolerability of Alirocumab in 
High Cardiovascular Risk Patients with Hypercholesterol-
emia Not Adequately Controlled with Their Lipid Modifying 
Therapy (ODYSSEY LONG TERM). Overall, these studies 
demonstrated a 60% reduction of LDL-C among patients 
with high CVD risk on maximum-tolerated statin therapy. 
Furthermore, the ODYSSEY LONG TERM trial did find that 
the rate of major CVD adverse events was significantly 
lower with alirocumab added to maximum-tolerated statin 
therapy,  with a hazard ratio of 0.52 [51].

One recent study of evolocumab, named the Further 
Cardiovascular OUtcomes Research with PCSK9 Inhibi-
tion in Subjects with Elevated Risk (FOURIER), enrolled 
patients between the ages of 40 and 85 with 1 major CV 
risk factor or 2 minor CV risk factors. The primary end-
point was a composite of cardiovascular death, MI, stroke, 
hospitalization for unstable angina, or coronary revascular-
ization. Evolocumab lowered major CV events by roughly 

15% when added to statin therapy in patients who were at 
high risk for clinical ASCVD. The mean age of the patients 
in the trial was 63; however, it is unclear how many of the 
study participants were elderly  [52].

Unfortunately, the studies discussed above do not 
represent the elderly population well and the agents 
have not been studied long-term to determine the effects 
of continued use beyond 2 years. Long-term outcome 
studies are currently underway; however, it is unknown 
at this time whether elderly patients are being considered 
in these studies. It is known that genetic variation of the 
PCSK-9 locus does lower LDL-C in the elderly but does 
not significantly lower their risk of vascular disease [51]. At 
this time, until further evidence is available, we do not rec-
ommend the use of PCSK-9 inhibitors in elderly patients.

Nicotinic Acid
Nicotinic acid (Niacin, Niacin ER), also known as vitamin 
B3, has been utilized for decades as a vitamin supple-
ment, an anti-wrinkle agent, and is known to have neuro-
protective effects. It has also been utilized for dyslipidemia 
and has had some benefits when used alone to decrease 
cardiovascular disease [53]. Unfortunately the Coronary 
Drug Project was completed in the 1980s and did not 
incorporate patients over the age of 64, therefore mak-
ing the results difficult to apply to elderly patients today 
[54]. Other literature has been published in recent years 
to refute that study, claiming there is no additional benefit 
to using niacin for cardiovascular protection and these 
studies have included elderly patients. In the AIM-HIGH 
trial, published in 2011, approximately 46% of the patients 
were 65 or older. Patients who were previously taking sta-
tin therapy that had known cardiovascular disease were 
enrolled. Niacin added to simvastatin 40–80 mg lowered 
LDL-C, triglycerides, and increased HDL-C, but the addi-
tion of niacin was not proven to help lower the risk of car-
diovascular events [55]. The HPS2-THRIVE study enrolled 
patients with known cardiovascular disease between the 
ages of 50 and 80 years and found no benefit in prevent-
ing CVD when adding niacin to statin therapy [56]. With its 
side effect profile, risk for increased glucose intolerance, 
and lack of evidence to demonstrate benefit for preven-
tion of CV events, we do not recommend niacin for use in 
the elderly at this time.
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Bile Acid Sequestrants
The ATP III guidelines [57] noted that when statins are not 
sufficient to lower high cholesterol, bile acid sequestrants 
also known as resins could be added. More recently, the 
2016 ACC expert consensus on non-statin therapies for 
LDL-C lowering [16] stated resins may be considered in se-
lect circumstances as a second-line agent for adults with 
ezetimibe intolerance and with triglycerides < 300 mg/dL, 
but there is no evidence for adding resins to statins in this 
population. The Lipid Research Clinics Coronary Primary 
Prevention Trial enrolled male patients between the ages of 
35 and 59 with hypercholesterolemia and compared cho-
lestyramine monotherapy to placebo. After 7 years, there 
was a significant decrease in the composite of death from 
CHD and nonfatal MI [58]. A major issue with resins is that 
they inhibit absorption of fat-soluble vitamins including vi-
tamin D and other medications including warfarin, digoxin, 
levothyroxine, and thiazide diuretics. The resins are also 
dosed several times per day and increase pill-burden. In 
addition to drug interactions, resins can also cause ab-
dominal cramping, gas, and constipation that can  limit ad-
herence in up to 30% of patient taking these medications. 
For these reasons as well as lack of trials that included 
the elderly, these medications are not recommended for 
patients over age 65.

Fibrates
While fibrates (gemfibrozil, fenofibrate, clofibrate) have not 
been studied to demonstrate a reduction in CVD or CVD 
mortality in the elderly population, this medication class is 
beneficial in patients with hypertriglyceridemia to lower tri-
glyceride levels and prevent pancreatitis. Fibrates are rec-
ommended for patients with triglyceride levels approach-
ing 500 mg/dL. Fibrates can also increase high-density 
lipoproteins, which tend to be lower in the elderly popu-
lation and considered a risk factor for CVD. Gemfibrozil 
is not recommended in combination with statin therapy 
due to an increased risk of myalgia. Fenofibrate is the 
drug of choice, particularly for diabetic patients with very 
uncontrolled triglyceride levels because it will not affect 
glucose levels [57]. At this time, we do not recommend 
the use of fibrates in the elderly population unless they 
are at risk for developing pancreatitis and have elevated  
triglyceride levels.

Patient-Centered Care
Evidence-based medicine can aid in making sound clini-
cal decisions for proper patient care; however, treatment 
plans should consider the individual patient’s perspectives 
and needs, beliefs, expectations, and goals. In the elderly 
population, we must also consider factors such as finances, 
pill-burden, drug-drug interactions, physiological needs, co-
morbid disease states, and overall life expectancy. In addi-
tion, the elderly population is physiologically heterogeneous 
group and recommendations for therapy need to be individ-
ualized. Chronological age does not necessarily correspond 
to vascular age and risk factors for cardiovascular disease 
do not predict outcomes as well in the elderly as they do in 
younger patients. While older patients may view having to 
take 1 less medication as more important than preventing 
a heart attack or stroke at the age of 80, it is advisable to 
discuss all potential outcomes related to morbidity associat-
ed with the occurrence of an MI or stroke due to the lack of 
statin therapy. Additionally, pharmacists can play a vital role 
in evaluating elderly patients and their medication regimens. 
Elderly patients should undergo a medication reconciliation 
at each visit to evaluate drug-drug interactions, side effects, 
and potentially harmful medication combinations that may 
lead to increased adverse drug outcomes.

Conclusion
CHD increases with age, and most patients who have a 
CV event are more likely to die with advancing age. Based 
on the the limited available evidence, statin therapy is 
beneficial in the elderly population in reducing overall CV 
morbidity. We recommend beginning with with a moder-
ate-intensity statin and adjusting accordingly. High-intensi-
ty statin therapy appears to be effective for elderly patients 
for secondary prevention, but clinicians should use clini-
cal judgment and monitor for adverse events, particularly 
myalgia pain. At this time, we are unable to determine if 
non-statin therapies for the elderly would be beneficial and 
do not recommend their use unless the patient is at risk for 
pancreatitis, in which case a fenofibrate is recommended.
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